, in which R is radius of the sliver cylinder. 
Based on the electromagnetic field components in Table 1 and the corresponding boundary conditions of electromagnetic field components, the relationship between A 1 and A 2 , B 1 and B 2 can be written as
Substituting Eq. (1) into Eq. (2), a system of homogeneous equations for A 1 and B 1 can be expressed as
Eq. (3) can be further written as
where Opto-Electronic Advances 
In addition, taking account of 0 1 0 
That is the eigenvalue equation of TM 01 mode. Similarly, for HE mn /EH mn mode, m 0; H z 0 and E z 0, thus B 1 0, A 1 0. The characteristic determinant of Eq. (4) must be equal to zero, and can be expressed as
